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HOACHUTEJIBHAA 3AIIMCKA

AnrebOpa sBISETCSA OJHUM W3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHusA: OHa OOECHEYMBAECT W3Y4YEHUE JPYIHMX JUCHUIUIMH, Kak
€CTECTBEHHO-HAYyYHOT0, TaK H TyMaHUTapHOTO IIMKIOB, €€ OCBOCHHUE
HEOOXOMMO I TPOJOJDKEHUsS OOpa3oBaHHWs W B TIOBCEAHEBHOW IKU3HM.
PazButne y oOyd4aromuxcsi Hay4YHBIX NPEACTABICHUNA O TMPOUCXOXKICHUH W
CYIIHOCTH aire0pandyeckux abCTpakInid, Cloco0e OTpaKEHUs MaTeMaTHUYEeCKON
HAyKOU SIBIICHUH W MPOIIECCOB B PHUPOJE U OOIIECTBE, POJIU MATEMATHUECKOTO
MOJICIIUPOBAaHUS B HAyYHOM I[IO3HAHMM W B TMPAKTUKE CIOCOOCTBYET
(GOpMHUpPOBAHUIO  HAYYHOTO  MHPOBO33PCHHS W  KA4eCTB  MBIIUICHUS,
HEOOXOIUMBIX Il  ajJanTalldd B COBPEMEHHOM ITM(GPOBOM  OOIIECTBE.
N3yuyenue anreOpwl oOecrieunBaeT pa3BUTUE YMEHHUs HAOJIIO/IaTh, CPAaBHHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIUICHHS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOW JICHCTBHUS M BBIBOABI, (DOPMYITHPOBATH
yTrBepkaeHuss. OCBoeHHE Kypca anreOpbl o0ecreuynBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST OOYYarONIUXCS: OHHM MCIIOJIB3YIOT JISTYKTUBHBIC M WHIYKTHBHBIC
paccyaeHusi, 0000IeHue U KOHKPETU3AIMI0, a0CTparupoBaHUE W aHAJIOTHIO.
OOyuenue anreOpe mpeanoyiaracT 3HAYUTEIBHBIA O0OBEM CaMOCTOSTEIBHON
JCATCIPHOCTH OOYYaOIIUXCS, TOITOMY CaMOCTOSATEIBLHOE PCIICHHE 3a]1a4
SIBJIICTCS peau3aliei IeATeIbHOCTHOTO MMPUHIINAIIA 00YUICHHUS.

B crpykType mporpammbl yueOHOro Kypca «Anredpa» Juisi OCHOBHOTO
obmero oOpa3oBaHHMsI OCHOBHOE MECTO 3aHHMAIOT  COJEPIKATEIBHO-
MeTonuYeckue JuHUU: «Yucma U BbIYMCIECHUS», «AlnredOpanyeckue
BBIpQKEHUS», «YpaBHEHUS M HepaBeHCTBa», «Dynkmumy». Kaxnas u3 stux
coJiepKaTeIbHO-METO/IMYECKUX JIMHUM pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIEeT
U3Y4EeHHs Kypca, B3aUMOJICUCTBYS C APYTMMH €ro JUHUIMHU. B Xone usyueHus
y4eOHOro Kypca OOy4alolmuMcs TPHUXOAMUTCS JIOTUYECKH  PacCykAaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3U € 3THM B mporpammy
yueOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPhIE OCHOBBI  JIOTHKH,
IpEe/ICTaBIIEHHBIE BO BCEX OCHOBHBIX pa3/ieliax MaTeMaTHYECKOro 00pa3oBaHUsA
U CIOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOIMMUCS OCHOB YHHBEPCAIBHOTO
MaTeMaTU4eckoro s3bika. CopaepaTeabHOM M CTPYKTYpPHOH OCOOEHHOCTHIO
y4eOHOro Kypca « Anredpay SBISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxxanne nuHUM «UYuclia W BBIYUCICHUS» CIY)KHUT OCHOBOM st
JaNbHEWIIEr0o  W3Y4YeHHs  MAaTeMaTHKH, CIOCOOCTBYET  pPa3BUTHIO Yy
oOydJarommuxcs  JOTHYECKOTO  MBINIICHUS,  (GOPMHPOBAHUIO  YMEHHS
MOJIb30BAThCSl AITOPUTMAMH, a TAKXKE MPUOOPETCHHUIO MPAKTUIECKUX HABBIKOB,
HEOOXOUMBIX NJiIsi TOBCEIHEBHOW >KM3HU. Pa3BuUTHE TOHATHS O YHWCIE Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS CBS3aHO C pAlMOHAIBHBIMH M
UppAllMOHATBHBIMA ~ YHCIaMH,  (OPMUPOBAHUEM  MPEACTABICHHUH O
JICUCTBUTEIILHOM YHCIIC. 3aBEpIICHUE OCBOCHUS YHCIOBOW JMHUHM OTHECEHO K
cpeaHeMy o01ieMy 00pa3oBaHHUIO.

Conepxanue JByX ainreOpamyeckux JUHUA — «AJreOpanueckue
BBIPAKEHUS» U «YPaBHEHHUS M HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Y
oOydJarommxcs MaTEeMaTHYECKOTO ammapara, HEoOXOIWMOTO i peleHUs
3alad MaTeMaTHK{, CMEXKHBIX MPEIMETOB M TMPAKTHKO-OPUEHTUPOBAHHBIX
3amady. Ha ypoBHe OCHOBHOTO 00mIero o00pa3oBaHMsl y4eOHBIM MaTepHal
TPYNIUPYETCS BOKPYT PAlMOHAIBHBIX BBIpAXKEHUH. AnreOpa IeMOHCTPHUPYET
3HAUYEHNE MAaTEMAaTHUKH KaK sI3bIKa JIJISl TIOCTPOCHHS MAaTEMAaTHYECKUX MOJIETeH,
OTIMCaHMsI TIPOIECCOB U SBJICHUH peaqbHOTO Mupa. B 3agaun o0yueHus anredpe



BXOJIAT TaKXe JajlbHellllee pa3BUTUE aAJITOPUTMUYECKOTO  MBIIUICHHUS,
HE00XO0IMMOTr0, B YACTHOCTH, JUIsl OCBOCHHSI Kypca MHPOPMATHUKH, U OBJIAJICHUE
HaBbIKaMH JEIYKTHUBHBIX paccyxaeHuid. [IpeoOpazoBanue CUMBOIBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIOCOOHOCTEM K MAaTeMaTUYECKOMY
TBOPYECTBY.

Copepxxanne  (yHKUMOHAIBHO-TPA(PUUYECKON JUHUM  HALIEJIEHO HA
MOJIydeHHe OOydYalolMMUCA 3HAaHMM O (QYHKOUSAX Kak  BakHeHIein
MaTeMaTUYecKO MOJENH [l ONUCAaHUS U HCCIEJOBaHUS Pa3HOOOpPa3HBIX
MpOLIECCOB M SBIEHUWH B mpupoje u obuiectBe. M3yuenue Marepuana
CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS YMEHHsI HMCHOJb30BaTh Pa3IUYHbIC
BBIpPAa3UTENIbHBIE CPEACTBA SI3bIKA MATEMAaTHKU — CJIOBECHbIE, CUMBOJIMYECKUE,
rpadguyueckre, BHOCUT BKJIaJd B (OPMHUPOBAHUE TMPEJACTaBICHUNA O pPOJU
MaTEMaTUKU B PA3BUTHU LIUBUIIN3ALIUU U KYJIBTYPHI.

CornacHo ydeOHOMY IuUlaHy B 7-9 Kiaccax M3ydyaercsi y4eOHbIH Kypce
«Anredpay», KOTOPBIA BKJIIOYAET CIAEAYIOIINE OCHOBHBIE pa3/ieibl COACPKAHMUS:
«Yucrna u BBIYUCICHUS», «ANreOpanyecKkue BBIPAKEHUS», «YPaBHEHUS H
HEPAaBEHCTBa», «DYHKITUNY.

Ha wusyuenue ydeOHOro Kypca «Aunrebpa» orBoautcsa 306 udacoB: B 7
kiacce — 102 yaca (3 gaca B Hezento), B 8 kinacce — 102 yaca (3 vaca B Hefienio),
B 9 KJacce — 102 yaca (3 gaca B HEJIENI0).



COILEPKAHUE OBYUEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

HpoOu 0OBIKHOBEHHBIE U JIECSITUYHBIE, IEPEXO] OT OAHOU (HOPMBI 3aMuCH
npobeit k gpyroil. [loHsATHe palMOHAIBHOIO 4YHCHa, 3alkCh, CpPaBHEHHE,
yIOPSIOYUBAHUE pAlMOHATBHBIX uHcell. ApudpMerudeckue JeUCTBUS C
palMOHANBHBIMU YHCIIaMU. PellleHue 3aiad U3 peaibHOM NMPakTUKU Ha 4YacTH,
Ha JIpoOHu.

CrerneHb ¢ HaTypaldbHBIM IOKa3aTEJIEM: OIpejesieHne, MpeoOpa3oBaHue
BBIPDAXKCHUN Ha OCHOBE OIpEeCHUs, 3amuch OONbIUX uuced. [IpoiueHTsl,
3aMuCh MPOIEHTOB B BHUJE APOOU M JApOOU B BUJE MPOIEHTOB. Tpu OCHOBHBIC
3a7]a4u Ha NPOLICHTHI, pEIIEHUE 3a]1a4 U3 PealbHON MPAKTUKHU.

[IpumeHeHnE TPU3HAKOB JACIUMOCTH, PAa3JIOKEHUE HAa MHOKUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HCle TmpsMmas ©  oOpaTHas
PONOPIIMOHATIBHOCTH.

AJire0panyvecKune BbIPasKeHH s

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAKEHUA C  IEPEMEHHOM.
JlonycTuMble 3HaueHUs nepeMeHHbIX. [IpeacTaBiieHME 3aBUCUMOCTU MEXIY
BeTMYMHaAMH B Buje (Gopmynsl. Beraucienus no dopmynam. [IpeoGpazoBanue
OYKBEHHBIX BBIPOKCHUH, TOXJICCTBEHHO paBHbIC BBIpAXECHUS, IIpaBUiia
npeoOpa3oBaHUsi CyMM M TIPOU3BEACHUM, MpaBuia PACKPBITHS CKOOOK H
NpUBEICHUS TOJJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowreHnsl u  MHoroujeHbl. CteneHb MHorowieHa. (CloeHue,
BBIUMTAHUE, YMHOKEHUE MHOTOWICHOB. @OpMYJIbI COKPAIIEHHOTO YMHOKECHUS
KBaJpaT CyMMbl W KBajgpaT pa3zHocTu. Dopmylia pa3HOCTH KBaApPATOB.
Pa3noxeHre MHOTO4JI€HOB HA MHOKHUTEH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb ypaBHEHUS, MpaBujia IMpeoOpa3oBaHUsS ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUH.

JluHelHOE ypaBHEHUE C OJTHOW IMEPEMEHHOW, YUCIIO KOPHEH JIMHEWHOTO
ypaBHEHUSA, pEILICHUE JUHEUHBIX ypaBHeHUW. COCTaBlIEeHME YpaBHEHHUH IO
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUH.

JluneitHoe ypaBHEHHE C JBYMs TEpeMEHHBbIMU M ero rpaduk. Cucrema
JIBYX JIMHEHMHBIX YpPaBHEHHM C JBYMs IN€peMEHHbIMU. Pemenue cucrem
ypaBHEHHUI crocoOOM MoACTaHOBKHU. [IpuMepsl pelieHusi TEKCTOBBIX 3a/ad C
MMOMOIIIBIO CHCTEM YPABHEHHI.

DyHKIUMN

Koopaunara touku Ha npsmou. YwucioBsle npomexyTku. PaccrosiHue
MEXIY JBYMSI TOUKAMU KOOPJIMHATHOMW MPSIMOMU.

[TpsimoyronbHas cuctema koopausaat, ocu OX u Oy. AGciucca U opauHaTa
TOYKM HAa KOOpAMHATHON mockocTtu. Ilpumepsl rpadukoB, 3aJaHHBIX
dopmymnamu. Urenne rpadmkoB peanbHbIX 3aBucuMocTed. [loHsaTtne GyHKIuM.
I'padpux dynkmuu. CpoiictBa (ynknmit. Jlunehnas ¢yakuus, e€ rpaduk.
I'padux dysxmum y = [x|. ['padudeckoe pemeHne TUHEHHBIX ypaBHCHHH H
CHCTEM JIMHEWHBIX YPABHEHHU.

8 KIIACC



Yuca 1 BbIYMCICHUS

KBaapatHelii kopeHp u3 umcna. llondarue o0 HppalMOHAIBLHOM 4YHUCIE.
Jecsatuunblie NpUOTKEHUS MppalMOHAIBHBIX YUCElL. CaoiicTBa
apuMETHUECKUX KBAJPATHBIX KOPHEH U WX MPUMEHEHUE K MPeoOpa3OBaHUIO
YHUCJIOBBIX BBIPAXKEHUIN U BBIYUCICHUSIM. [[€MCTBUTENBHBIE YUCIIA.

Crenenp ¢ nenplM mnokasareneM U e€ cBorcrBa. CTaHOapTHas 3alKCh
qyucIa.

AJire0pandecKue BbIpasKeHU s

KBampaTHplii TpE€XuseH, pa3jIoKEHUE KBAaJpaTHOTO TpEXWIEHA Ha
MHOKHUTEH.

Anrebpanueckas ApoO6b. OCHOBHOE CBOWCTBO ajireOpanveckoil JpoOu.
CnoxxeHue, BbBIYMTAHUE, YMHOXEHHUE, JEJICHHE alreOpanyeckux Apooeil.
PanrionanbHbIe BRIpAXKEHHS U UX MPeoOpa3OBaHUE.

YpaBHEHUsS ¥ HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢dopmylia KOPHEW KBaJIpaTHOIO YpaBHEHHS.
Teopema Bwuera. PemieHue ypaBHEHUN, CBOISIIIMXCA K JMHEHHBIM U
KkBaapaTtHbIM. [IpocTeiinue qnpoOHO-pallMoOHabHBIE YPaBHEHUS.

I'paduueckas wuHTEpripeTalnvsi ypaBHEHHH C JBYMsI TEPEMCHHBIMH U
CHUCTEM JIMHEMHBIX ypaBHEHUM C JABYMsI NepeMeHHbIMU. [Ipumepsl pelnieHus
CHUCTEM HEJIMHEHHBIX YPABHEHUH C IByMS IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1au anredpandyeckuM CrocoooMm.

UucnoBble HEpaBeHCTBA W HUX CBoMcTBA. HepaBeHCTBO ¢  0aHOM
NepeMEeHHOM. PaBHOCWIIBHOCTh HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJIHOMN
nepeMeHHON. CHUCTEMBI JIMHEWHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKUUA

[Monsitue ¢ynkuuu. OO6macTh omnpenesNeHuss W MHOXKECTBO 3HAUYCHUMN
dbyakmuu. CriocoOs! 3a1aHust GyHKITHM.

I'paduk pynkuu. Urenue cBorictB pyHkiuu mo e€ rpaduky. [Ipumepsr
rpadukoB GYyHKIHNA, OTPAXKAIOUIUX peaTbHbIe MPOIECCHI.

®OyHKIWH, ONMUCHIBAIOIIKNE MPSIMYI0 W OOpaTHYIO MPOMOPIHOHAILHbIE
3aBucUMoCTH, UX rpapuku. Dymkmpm y = X2, ¥ = X3, y = Vx, y=|x].

I'paduyeckoe pereHrne ypaBHEHHH U CUCTEM YPaBHEHHM.
9 KIIACC

Yucsa 1 BBIYUCICHUSA

PammonanbHbple  4ncna, UppauMOHAIbHBIE  4YKMCA, KOHEYHBIE U
OCCKOHEUHbIE JCCATUYHbIE JpoOU. MHOXECTBO JCHCTBUTEIBHBIX YHCE,
JICHCTBUTENBHBIC YHCIIAa KaK OCECKOHEYHBIE JeCATUYHBIE napobu. BiammHO
OJIHO3HAYHOE COOTBETCTBUE MEXIY MHOXECTBOM JICMCTBUTEIBHBIX YHCEN H
KOOPJAMHATHOM MPAMOM.

CpaBHEHUE JEUCTBUTEIBHBIX YHUCEN, apU(PMETHUYECKUE JEUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

Pa3Mepbl 00OBEKTOB OKpYKaroLIEro Mupa, IUTEIbHOCTh MPOLECCOB B
OKPYKaOIIEM MUDE.

[Tpubnux€nHoe  3Ha4YeHWE  BETWYMHBI, TOYHOCTh  MPUOIKEHHUS.
Oxkpyrnenue uncen. [I[pukuaka v OlleHKa Pe3yIbTaTOB BBIUYMUCICHHU.

YpaBHeHUS U HEPABEHCTBA

JIuneiitHoe ypaBHeHuE. PenieHne ypaBHEHUH, CBOASIUXCS K TUHEUHBIM.



KBanpatnoe ypaBHenuwe. PeuieHue  ypaBHEHU, CBOJAIIMXCS K
KBaJgpaTHbIM. buksanparHoe ypaBHeHue. IIpumepsl pelieHus ypaBHEHUU
TPEThEN U YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKUTEIIU.

Pemiennie npoOHO-paliMOHANBHBIX ypaBHEHUM. PernieHue TeKCTOBBIX 3a/1au
anreOpanyeckuM METOOM.

VYpaBHeHuUE ¢ AByMs IEpEMEHHBIMU U ero rpaduk. Pemenue cucrem AByX
JVMHEMHBIX YpPaBHEHHM C JBYMs II€pEMEHHbIMHU. PelieHue cucreM IBYX
YPaBHEHUH, OJHO W3 KOTOPBIX JIMHEHMHOE, a JApYroe — BTOPOW CTEIICHH.
['padrueckas uHTEpHIpETAIIUS CUCTEMBI YPaBHEHUH C ABYMSI IIEPEMEHHBIMU.

Periennie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenune nuHEVHBIX HEPABEHCTB C OJHOM MEPEMEHHOW. Pelienne cucrteM
JUHEWHBIX HEPAaBEHCTB C OJHOM mepeMeHHOW. KBagpaTHble HepaBeHCTBaA.
I'paduueckas uHTEpmnperanus HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMH.

DyHKUUH

KBagpartnunas ¢ynkuus, e€ rpaguk u cpoiicta. [lapabomna, koopauHaThI
BEPIIMHBI TapadoJIbl, 0OCb CHMMETPUHU MapadOoJIbL.

I'padukn Gynxumii: y=kx, y=kx+b, y=k/x, y=x3, y=Vx, y = |x| u ux
CBOMCTBA.

YucaoBble MOCIEI0BATEIbHOCTH U MPOrPecCcHu

[ToHsiTHE YMCIOBOM MOCIEA0BATEIILHOCTU. 3aJJaHUE MOCJIEI0BATEILHOCTH
peKyppeHTHO# dhopmyioi u GopMyIoii N-To YjeHa.

Apudmernyeckas u reomeTpuyeckas mnporpeccunr. @opmyibel N-TO yieHa
apu(PpMETUIECKON U TEOMETPUUYECKON TIPOTPECCHI, CYMMBI MEPBHIX N YJIEHOB.

N3o0paxenue uaeHOB apu(PMETHUECKOM M TeOMETPUUYECKOM Iporpeccuit
TOYKaMH HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U SKCITIOHECHIIHMATIbHBIN POCT.
CnoxHbie IIPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«Anredpa» XapakTepu3yloTcs:

1) naTpuoTHYecKoOe BOCIMTAHHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUWCKOU
MaTEMaTUKHA, LEHHOCTHBIM OTHOLIEHHWEM K JIOCTH)KCHHMSIM POCCHUHCKHX
MaTEMaTUKOB U POCCUUCKON MaTeMaTU4YE€CKOM IIKOJIbI, K UCIOIb30BAHUIO ATUX
JOCTUXKEHUM B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH IpakJlaHWHA W peasu3aliu
€ro mpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
Pa3sIUYHBIX  CTPYKTYp, SBJCHHWI, TMpoLENyp TpaxJAaHCKOTO o0OIIecTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIACHUIO AITHUYECKHUX
npoOJieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHMEM BaXXHOCTH MOPAIBHO-ITHUYECKUX MPUHIIUIIOB B JEATEIHHOCTU
Y4E€HOTI0;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW Ha aKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUUYECKUX 3ajad
MaTEMaTU4YECKOW HAIPaBICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTHYECKOTO
0o0pa30BaHUs Ha MPOTSKEHUM BCEW KU3HU Ul YCIEIIHOW MpodeccnoHanbHON
JESITEeIbHOCTH M Pa3BUTHUEM HEOOXOJIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
IOCTPOEHUEM HWHAMBUAYAJIBHON TPACKTOPUM OOpa30oBaHMS M IKU3HECHHBIX
IUIAaHOB C Y4E€TOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTbIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PElIeHUll, pacCy IeHUN, YMEHUIO BUIETh
MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTauuell B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
NpEeCTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOJIbI
U 00l1ecTBa, MOHUMAHUEM MaTEeMAaTUYECKOW HayKHU Kak c(epbl UelIOBEYECKOU
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHSI LUBUIU3ALINH,
OBJIAJICHUEM S3BIKOM MATEMAaTHKM W MaTEeMaTU4YeCKOM KyJbTYpOH Kak
CPEICTBOM  IIO3HAHUS MHUpPA, OBJAJACHUEM MPOCTEUIIMMU  HaBBIKAMHU
HCCJIE0BATENBCKON NEATENBHOCTH;

6) ¢usuyeckoe BocnuTaHUE, GOPMHPOBAHHE KYJIbTYPBI 310POBbS M
3MOLMOHAJIBHOIO 0JIAr OOy YU :

TOTOBHOCTBIO NPUMEHATh MAaTEMaTUUYECKHE 3HAHHUS B MHTEPECAaX CBOETO
3I0pOBbs, BEIEHUS 3J0pOBOrO oOOpa3a JKM3HM (30pOBOE IHUTAHUE,
COQJIaHCUPOBAHHBIA PEXHUM 3aHATUH M OTAbIXa, peryspHas Quanyeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCUHU, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKoro K€ IpaBa Jpyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTauuell Ha MPUMEHEHUE MaTEeMaTUYECKUX 3HAHUM Uil pelieHus
3a/1a4 B 00JIaCTH COXPAHHOCTH OKPYXKAIOLIEW Cpe/ibl, INIAHUPOBAHMSI TIOCTYIIKOB



Y OIICHKHU WX BO3MOXHBIX MOCJEIACTBUM JIJIsi OKPY>KaIOIIEH Cpelibl, 0CO3HAHUEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX MTPoOJIeM U MyTel UX PEeIICHUS;

8) ajanTranus K M3MEHAKWINMMCH YCJIOBHSM COLHMAJBHON U
NPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO NESITeIbHOCTh, B TOM
YuCj€ YMEHHE YUHUThCS Yy JAPYrUX JIOJel, NpuoOpeTath B COBMECTHOM
NeSATeIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTbITA IPYTUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHUN, B TOM 4YHUCIE
dbopmynupoBaTh HACH, MOHSATUS, THUIOTE3bI 00 OOBEKTaxX W SIBICHUAX, B TOM
YHUCJie paHee HEM3BECTHBIX, OCO3HAaBaTh ACHUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYH) CHUTYalMIO, BOCIPUHUMATH
CTPECCOBYIO CUTYallUI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEMbI€ PEIICHUS U JeHCTBUsI, (OPMYITUPOBATH U OLICHUBATH PUCKU U
nocCJIeICTBUS, (HOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIEe JeiiCTBUS

Ba3oBble JJornuecKkue 1eicTBUA:

e BBISBIATH u XapaKTepU30BaTh CYIIIECTBEHHBIE IPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHSATUN, OTHOIICHUN MEXKIY MOHITHSIMU,
dbopMynupoBaTh onpeeaeHus MOHSTHH, yCTaHABJINBATh

CYIIIECTBEHHBIN MpHU3HAK KiacCU(UKAIMK, OCHOBAHUA Il 0000IeHus
Y CPaBHEHHMSI, KpUTEPUU ITPOBOIMMOTrO aHAJIN3a;

e BOCIPUHUMATh, (GOPMYIHPOBATH U MPEoOPa30BLIBATH CYXKICHUS:
yTBEpJIUTEIbHbIE U OTPUIIATENbHBIC, €UHUYHbIC, YACTHBIE U 00IIHeE,
YCIIOBHBIE;

e BBIIBISATh MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM U
npoTUBOpeunst B (pakTax, NAHHBIX, HAOIIOJACHUSX W YTBEPXKICHHUAX,
npejyiaraTb  KpUTEpUM ISl BBISIBJICGHHS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JIeNIaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI 110 aHAJIOTUU;

e pa30upaTh I0Ka3aTEeNbCTBA MATEMATUUECKUX YTBEPKICHUU (IIpsIMbIC U

OT  MPOTUBHOrO),  MPOBOAUTH  CAMOCTOSITEIBHO  HECJIOXKHbBIC
JI0KA3aTeJIbCTBA MaTeMaTH4YECKUX ¢bakToB, BBICTPAaNBATh
apryMEHTALUIO, IIPUBOJIUTH IIPUMEPBHI 151 KOHTPIIPUMEDBHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpATH croco0 pemieHusi y4eOHOH 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpATh Hanboee MOAXONAIMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBaTe/ibCKue AeiiCTBUS !

e WCIIOJIK30BaTh  BOMPOCHl KaK  HMCCJIEAOBATEILCKHA  WHCTPYMEHT
no3HaHus, GOPMYIHPOBATH BOMPOCH], (DUKCUPYIONIUE MPOTUBOPEUHE,
npoOsieMy, CaMOCTOSTENbHO YCTaHABIMBAaTH HCKOMOE U JaHHOE,
dbopMHUpOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH TIO CAMOCTOSITEIBHO COCTABICHHOMY TUIaHY HECIIOXHBIN
OKCIIEPUMEHT,  HEOOJBINOE  HCCIEJOBAaHWUE TI0  YCTAaHOBJICHHUIO



OCOOCHHOCTECH MaTEeMaTHYCCKOr0 OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB
MEX]ly COOOH;

CaMOCTOSITETbHO  (OpPMYyITUpPOBAaTH O0OOIIEHHS W  BBIBOJABI IO
pe3ysibTaTaM MPOBEAEHHOTO HAOJIOACHHS, HWCCICIOBAaHUS, OICHUBATH
JOCTOBEPHOCTH IMOTYUYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 0000IIECHUH;
IIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh
IIPEIITOIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh W M30BITOUHOCTh MH(OpMAIMK, JAHHBIX,
HEOOXOAUMBIX JIJIsl pEIIeHUS 3aa4H;

BBIOMpPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH
uH(OpMaIMIO Pa3TUYHBIX BUJOB U (HOPM MIPEACTABICHNUS,

BBIOMpaTh (OpMy TpejcTaBlieHUs] WHGOPMAIMK U WIUTIOCTPUPOBATH
peliaeMple 3ajJa4d CXEeMaMH, JuarpaMmamu, WHOW Tpadukod U ux
KOMOWHAIIHSIMU;

OIICHUBATh HAJEKHOCTh MHGOPMAIIUU IO KPUTEPHUAM, MPEITOKESHHBIM
YUHUTENIEM WIH CHOPMYITUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIPUHMMaTh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH M IICJISIMH OOIICHMS, SICHO, TOYHO, I'PaMOTHO BBIPaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHMCBMEHHBIX TEKCTax, JaBaTh
MOSICHCHHS 10 XOAY PEIICHHS 3a/Jaud, KOMMEHTHPOBATH TOJYYCHHBIN
pe3yabTarT;

B X0/ie OOCYXJEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMBI, TPOOIEMBI, peIIaeMOol 3a/auu, BbICKa3bIBAaTh UJIEH, HAIICIICHHbIE
Ha TOUCK pEIICHMs], COMOCTABIATh CBOU CYXXIEHHUS C CYXKICHHUIMU
JPYTUX y4aCTHHKOB JHaiora, OOHAapyKHBAaTh PasiiMuMe U CXOICTBO
NO3UIUH, B KOppPEKTHON ¢dopme (PopMymupoBaTh pa3HOINIAcUs, CBOU
BO3paKCHHUS;

NPEICTaBIATh  PE3yNbTaThl  PEIICHUS  3a7aud, OKCIIEPUMEHTa,
UCCIEOBAHUsA, TIPOEKTa, CaMOCTOSATENIbHO  BBIOMpaTh  (dopmar
BBICTYIIJICHUSI € Y4Y€TOM 3aja4 TNpe3eHTallMd U OCOOCHHOCTEH
ayJIMTOPHH;

NOHMMAaTh W  HCIOJB30BaTh  NPEUMYIECTBA  KOMAHIHOW U
UHAUBUAYaTbHON pabOThl MPU pEHICHUU YYEOHBIX MaTeMaTUYECKUX
3ajay;

NPUHUMATh  11€Jb  COBMECTHOM  JEeATEIbHOCTH,  IUIAHUPOBATh
OpraHu3allii0 COBMECTHOW paboThl, pacmpeneisTh BHIBI padorT,
JIOTOBAPHUBATKCS, 00CYKIAaTh MPOIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIeHUus, OOMEH
MHEHUSIMH, MO3TOBbIE IITYPMBbI M JPYTHUE), BBIMIOJHATH CBOIO YacTh
paboThl M KOOPAWHUPOBATH CBOM JECUCTBHS C JPYTHMH YJICHAMU
KOMAaH/Ibl, OI[CHUBATh KauyeCTBO CBOETO BKJAJa B OOMIMH TPOIYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PeryjisiTUBHbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIAH, AJICOPUTM pELICHHs 3ajayu (Wiu
€ro 4acTb), BBIOMpATh CHOCOO pEIIeHHUS C Y4ETOM HMEIOLIUXCS
pECYypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpOBaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4€TOM HOBOM MH(OpMAIUH.



CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

e BIANETh CHNOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpolecca U
pe3yJibTaTa pelIeHUs MaTEMAaTUYECKOU 3a/1auH;

e TMPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpPU PEIIEHUU
3a7]a4i, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTH MOCTABICHHOU
HeId U YCJIOBUSIM, OOBSICHSATH TNPUYMHBI  JOCTHIKEHUS WU
HEJOCTM)KEHUSI  1IeNId, HaXOAWTh  OIMOKYy, J1aBaTh  OIICHKY
OpUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuyenuss B 7 kjaacce oOyd4aromMiics MOJYYHUT CIEAYIONINE
peAMETHBIE PE3YJIHTATHI:

Yucaa v BbIYMCICHUS

BrinonusaTh, coyeTass yCTHbIE U THChbMEHHBIE TTPUEMBI, apu(pMETUIECKUE
JEUCTBHS C PAITMOHAIBHBIMHU YHCJIAMHU.

HaxonuTh 3HaueHMs] YHUCIOBBIX BBIPAXKCHHUH, MPUMEHSATH Pa3HOOOpa3HbIE
crocoObl W TPUEMBI  BBIYMCICHUS 3HAYCHUH JPOOHBIX  BBIPAXKEHUM,
coJieprKalux OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[Tepexonuth OT 0AHOM (HOPMBI 3aMUCH YKCET K APYroi (mpeoOpa3oBhIBaTh
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATh U YNOPSAJOUYMBATH PALlMOHAJIbHBIC YUCIIA.

OKpyrasarh yucia.

BbINONHATh NOPUKKUIOKY M OLIEHKY pPE3yJbTaTa BBIYUCICHHUM, OLEHKY
3HAYEHUI YHCIIOBBIX BBIPAKECHUI. BBINONHATH NEUCTBUA CO CTENEHSMH C
HaTypaJIbHBIMH MOKA3aTEISIMU.

[IpuMeHAT, NOpU3HAKK  JIEIUMOCTH, Pa3jJ0KEHUE Ha  MHOKUTEIU
HATypPAJIbHBIX YHUCEI.

Pemath mpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBA3aHHBIE C OTHOLICHUEM
BEJIMYUH, NPOMOPUUOHATBHOCTHIO BEJIMYMH, NMPOLUEHTAMH, WUHTEPIPETUPOBATH
pe3yabTaThl pelIeHHs 3aJad C y4E€TOM OrpPaHUYEHUN, CBA3AHHBIX CO
CBOICTBaMHU paccMaTpUBAEMbIX OOBEKTOB.

AJire0panyvecKne BbIpPasKeHH s

Hcnonp3oBaTh  anreOpanveckyrd  TEPMHUHOJOTHIO H  CHUMBOJIHKY,
MPUMEHSTH €€ B MPOoIIecce OCBOCHUS yUeOHOT0 MaTepuara.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUW MPHU 33aJaHHBIX 3HAYEHUSIX
MEPEMEHHBIX.

BemmonHaTh  mpeoOpa3oBaHUsS  IIENIOTO  BBIPAKEHHS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBHITHEM CKOOOK.

BbINONHATh YMHOXKEHUE OJHOYICHA HA MHOTOWIEH M MHOTOYJIEHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

Ocy1iecTBasATh Pa3iOKEHUE MHOTOWICHOB HAa MHOXKUTEIU C MOMOIIBIO
BBIHECEHHUS] 32 CKOOKM OOIIEro MHOXUTENS, TPYHNIUPOBKH CIAraeMbIX,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOXKEHHUSI.

[IpumensTs mnpeoOpa3oBaHUsi MHOTOYJICHOB JUISl PEIICHHS Pa3TIHYHbIX
3a/1a4 U3 MaTeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 pealibHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpPaJbHBIMHU IOKA3aTEISAMHU IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE YpaBHEHUs C OJHOW NEPEMEHHOM, PUMEHsS IIpaBuia
Iepexoa OT HMCXOOHOTO YPaBHEHHMS K paBHOCHIBHOMY eMy. IIpoBepsrs,
SABJISIETCS JIX YMCJIO KOPHEM YPaBHEHUS.

[TpumensaTh rpaduueckre METOIbl MPU PEIICHUHU JIMHEWHBIX YpaBHEHUHN U
UX CUCTEM.

[lonOupaTe mpumepbl map 4YMCEN, SBISIOUIUXCA PEIICHHEM JIUHEHHOTro
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTU TpaduK JIMHEHHOTO ypaBHEHHS C
IBYMsI MEPEMEHHBIMU, MOJb3YSCh TpaMKOM, MPUBOIUTH MPUMEPHI PEIIEHUs
YpaBHEHHS.

Pemate cucteMsl ByX JIMHEMHBIX YpPAaBHEHUN C ABYMS NEPEMEHHBIMU, B
TOM 4ucJje rpadUyecKH.

CocrtaBiATh M pemaTrh JMHEHHOE YPaBHEHUE WIM CHCTEMY JMHEHHBIX
YpPaBHEHHH N0 YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4 MOJTYyYEHHBIA pe3yJIbTaT.

DOyHKUUH

N300paxkatb Ha KOOPAWHATHOM NPSMON TOUYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alIMChIBATh YHMCJIOBBIC
IPOMEXKYTKHU Ha alnre0pandyeckoM si3bIKe.

OTMeuaTb B KOODAWHATHOW IUIOCKOCTM TOYKH 1O  3aJaHHBIM
KOOpJMHATaM, CTpOUTh Tpaduku JuHEHHbIX GyHKuMA. CTpouTh Tpaduk
byHKIUU y = [X].

OnuceiBaTh C¢ TOMOIIBIO (YHKIHMI HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTb, BpEMs, PacCTOSIHHE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxoauTe 3HaueHne pyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTts rpadguyeckuit crnocod npeacTaBiIeHUs U aHaAIM3a HHGOPMAITIH,
U3BJIEKaTh M MHTEPIPETUPOBATh HH(POpMALUIO M3 TpadUKOB peaTbHbIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K kxonmy oOyuyenus B 8 kiacce oOydaromMiiCS TMOJYYHUT CIEAYIONINC
IPEAMETHBIE PE3YIbTATHI:

Yuca 1 BHIYUCICHUA

Hcnonb30BaTh HaYaIbHBIEC IPEACTABICHUS O MHOKECTBE JCHCTBUTEIIBHBIX
qyucel 11 CpaBHEHHUSA, OKPYIJICHUS W BBIYUCICHUN, H300paxkarh
JIEVCTBUTEIIBHBIC YHCIIA TOYKAMH HAa KOOPAWHATHOW MPSMOI.

[IpuMeHATh TOHATHE AapUPMETHUYECKOTO KBAaJIPATHOTO KOPHS, HAXOJIUTH
KBaJIpaTHbIE KOPHH, UCIOJB3YS MPU HEOOXOAUMOCTH KaJbKYJISATOP, BBIIOIHSITH
npeoOpa3oBaHusl BBIPAKECHUN, COJEPIKALIMX KBaJApaTHbIE KOPHH, HCIOJIB3YS
CBOWCTBA KOPHEMN.

Hcnonp30BaTh 3aMCH OOJBIIMX M MAJIBIX YHCEJ C IOMOUIBIO ECATHUYHBIX
npoOeii u creneHeit uncia 10.

AuredOpanyeckue BbIpaKeHUA

IIpuMeHAT TMOHATHE CTENEHM C LEJIbIM I0KAa3aTelIeM, BBIIOJHATh
npeoOpa3oBaHus BBIPAKEHUN, COJIEPIKALUX CTETIEHH C LENIbIM TIOKa3aTeeM.

BBINOJIHATE TOXKAECTBEHHBIE MPEOOPA30BAHMS PALMOHAIBHBIX BEIPAKEHUN
Ha OCHOBE MpaBWJI JEHCTBUI HaJl MHOTOWICHAMH U alNreOpandecKuMH JIpoOsiMu.

PacknanpiBaTh KBaApaTHBIM TPEXUIEH HA MHOXKHUTEIH.

[IpumeHsATh npeoOpa3oBaHMs BBIPAXKEHUHN JUIsl pELICHUS Pa3IudHbIX 3a]1a4
13 MAaTEMATHKHU, CMEKHBIX IIPEIMETOB, U3 PEATbHON IPAKTHUKHU.

YpaBHEeHUA M HEPABEHCTBA



Pewrats nuHeliHble, KBaJpaTHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHHS,
CBOSLIMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

IIpoBoaUTE MpOCTENIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHUH,
B TOM 4YHCJI€ C NMPUMEHEHUEM IpapUUecKuX MPEeACTaBICHUN (yCTaHABIMBATD,
MMEET JI1 ypaBHEHHWE WM CHUCTEMAa YPAaBHEHUM PEIICHUS, €CIU HMEET, TO
CKOJIbKO, U TpOYee).

[lepexonuth OT cioBecHOU (HOPMYIUPOBKH 3ajlaud K €€ anredpandeckoi
MOJENN C TOMOLIBIO COCTAaBJIEHUS YPAaBHEHUS WM CHUCTEMBI ypaBHEHUU,
MHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJa4yd IOJyYECHHBIN
pe3yJbTrar.

[IpuMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB [JISi CPABHEHHMS, OLEHKH,
pelaTh JIMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M UX CHCTEMBI, /1aBaTh
rpauuecKy0 WIUTIOCTPALMI0 MHOXECTBAa PEUICHUH HEpPaBEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DyHKUUHA

[TonumaTh U UCHOIB30BATh (PYHKIIMOHAIbHBIE MOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMUECKHE 0003HAUEHUS), ONPENEATh 3HaUeHHe (QYHKIHUU MO 3HAYCHUIO
aprymeHTa, orpeiesaTh CBOMCTBa (PYHKIMU 1O €€ rpaduKy.

Crtpouth rpaduku JIeMEHTAPHBIX (PYHKIIUHA BUAA:

y=kix,y=x2,y=x3,y =[x, y = VX, OIMCHIBATH CBOWCTBA YHCIIOBOI
dbyakuu no e€ rpaduxy.

K konmy oOydenus B 9 kiacce oOydYaromMiCs MOJYYUT CIEAYIONINE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUA

CpaBHUBaATh U YIIOPSAAOUYMBATH PALMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

Boimonuats apudmMernyeckue IEHCTBUS € PalMOHATBHBIMU YHCIIAMH,
coueTasl YCTHbIE W IIMCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYUCIEHUA C
UPPALMOHAIBHBIMY YHUCIIAMH.

Haxonute 3HaueHUs CTENEHEHM C MEIbIMH IOKa3aTeisiIMU W KOPHEW,
BBIYHCIISITh 3HAUEHUS] YUCIIOBBIX BBIPAKEHUM.

OKpyrJisIiTh IEUCTBUTENbHBIE YHCIA, BBINOJIHATH MPUKUAKY pe3yJibTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pewmiath nuHeiHbIE U KBaJpaTHbIE YPAaBHEHUS, YPABHEHUSI, CBOASIIUECS K
HUM, TTPOCTEHIITNE APOOHO-PAIIOHATIFHBIE YPaBHEHUS.

Pemate cuctembl IByX JMHEUHBIX YPAaBHEHHUH C JABYMs IEPEMEHHBIMU U
CHUCTEMBI JIByX YpPaBHEHHU, B KOTOPbIX OJHO YPaBHEHHUE HE SBIACTCS
JIMHEWHBIM.

PemaTte TekcTOBBIE 3amaun anreOpandecKuM CIOCOOOM C TIOMOIIBIO
COCTaBJCHUS YpPaBHEHUS WJIM CUCTEMBbl JIBYX YpPaBHEHUH C JAByMs
IIEPEMEHHBIMH.

[IpoBOINUTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHNUI U CUCTEM YPAaBHEHHI,
B TOM YHCIIE C MPUMEHEHHWEM TI'paQUUeCKuX MPEACTaBICHUHN (yCTaHABIWBATH,
MMEET JM YPABHECHUE WJIM CHCTEMA YPABHECHHU PEIICHUs, €CIU HMEET, TO
CKOJIbKO, U Tpoyee).

Pemiath nuHeiliHble HEPABEHCTBA, KBAJIpAaTHHIE HEPABEHCTBA, M300pakaTh
pEILICHUE HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aIIMCHIBATh PEIIEHUE C TOMOUIBIO
CHMBOJIOB.



Pemars cucTeMBl JMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJTIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, H300pa)xaTh PEIICHHE CHUCTEMBI
HEPABEHCTB Ha 4YHCJIOBOM NPSAMOM, 3alUChIBaTh PELICHUE C MOMOIIBIO
CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a7a4.

DyHKUUMA

Pacno3naBath (yHKIMK W3yueHHBIX BHUIOB. [loKa3bIBaTh CXeMaTUUYECKH
pacIoioKeHNe Ha KOOPAMHATHOMN TIOCKOCTH TpadukoB GyHKIUU Buaa: y = KX,
y=kx+b,y=kix,y=ax2 + bx + ¢, y =x3, y=x, y = |X|, B 3aBucEMOCTH OT

3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpoutb 1 1300paxkaTh cXxeMaTU4ecKu rpauKu KBaJIpaTUUHbIX (YHKIIHH,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIMI MO UX TpaduKam.

PacriozHaBaTh KBaJpaTHUHYIO (QYHKIMIO 1O (opmyne, TPUBOIUTH
OpUMEPbI KBaJIpaTUYHbIX QYHKIUN U3 peabHON KU3HU, PUINKHU, T€OMETPUH.

Yuc10BbIe 10CJIE0BATEIBHOCTH U NIPOIPecCu

PacniozHaBaTh apu(pMETHUYECKYI0O U TE€OMETPUUYECKYIO NPOrpecCud Mpu
pa3HbIX crioco0ax 3a/1aHusl.

BbInoNHATS  BBIUMCIIEHUS C UCIHOJb30BaHUEM (QOpMylT n-ro ujeHa
apu(pMETHIECKON U TE€OMETPUUYECKON IPOrPECCHi, CYMMBI MEPBHIX N YJICHOB.

N300paxkath 4ieHbl MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOU
IUIOCKOCTH.

Pemartp 3aaun, CBsI3aHHBIE C YMCIIOBBIMH M1OCJIEI0BATEIBHOCTSIMU, B TOM
yuciae 3aJadyd U3 peaJbHOM JKM3HM (C MCHOJb30BAHMEM KaJbKYJATOpA,
U(PPOBBIX TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3/ie/ioB M TeM Kourpousbnsbie | [IpakTnyeckue
n/n Bceero o0pa3oBaTte/ibHbIE
NporpamMmsl padoThI padoTsI
pecypcsl
Yucna u
1 BBIYHCIICHUSL. 25 1 bu6mmoreka [IOK
Pammmonanbsubie https://m.edsoo.ru/7f415b90
qucia
9 Anrebpanyeckue 57 1 bubnuoreka [IOK
BBIPAXKECHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 bubnuotexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
Koo a
. - q? P’:f; S o . BuGmnorexa 1[OK
P ' https://m.edsoo.ru/7f415b90
OyHKINU
5 [ToBTOpEHME N 6 ! bubnuoreka [JOK
000011eHNe https://m.edsoo.ru/7f415b90
OBUIEE
KOJIMYECTBO 102 c 0
YACOB I10

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (undposbie)
pa3e/ioB M TeM Kourpousbnsbie | [IpakTnyeckue
n/n Bceero o0pa3oBaTte/ibHbIE
NPOrpaMMel padoThI padoThI
pecypchl
Yucna u
1 BBIYHCIICHUSL. 15 bu6mmoreka [{OK
KBagpartusie https://m.edsoo.ru/7f417af8
KOpHHU
Yucna u
BBIYUCIICHUSI.
9 Cremens ¢ 7 bu6moreka [IOK
https://m.edsoo.ru/7f417af8
LETTBIM
ToKa3aTeieM
AnreOpandeckue
3 BBIPAKEHUS. c 1 bubnuoreka [JOK
KBagpartusrit https://m.edsoo.ru/7f417af8
TPEXUIICH
AnreOpandeckue
4 BBIPAKEHUSI. 15 1 bubnuoreka [IOK
Anrebpandeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHusa u
5 HEpPaBEHCTBA. 15 1 bubnuoreka [IOK
KBanpaTtueie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHus u
6 HEpaBEHCTBA. 13 bubnuoreka [JOK
Cucremsl https://m.edsoo.ru/7f417af8
YpaBHEHUI
YpaBHeHus u
7 HeDABCHCTEA 12 1 bubmuoreka [JOK
P ' https://m.edsoo.ru/7f417af8
Hepagencrtpa
OyHKIINY.
3 OZII{{o:HLIe 5 bubmuoreka [JOK
https://m.edsoo.ru/7f417af8
MOHATHUSA
OyHKIINH.
9 qIZfH:BHe 9 bubnuoreka [JOK
https://m.edsoo.ru/7f417af8
GbyHKITII
10 [ToBTOpEHUE N 6 1 bubnuorexa [IOK

00001menne

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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OBLLEE
KOJIMYECTBO
YACOB I10
TIPOTPAMME

102




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumenoBanue
Ne (uudpossbie)
Pa3iejioB U TEM Kourpousbnbie | [IpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NporpamMmbl padoThI padoThI
pecypchl
Yucna u

1 BBIYHCIICHUSL. 9 bu6mmoreka [{OK
JlelicTBUTEbHBIE https://m.edsoo0.ru/7f419d08
qucia
YpaBHeHud u

9 HEpaBEHCTBA. 14 1 bubnuoreka [IOK
VYpaBHEHHs C OHOU https://m.edsoo0.ru/7f419d08
MepEMEHHO N
YpaBHeHud u

3 HeDABEHCTEA 14 1 bubnuorexa [JOK

P ) . https://m.edso0.ru/7f419d08
Cucremsl ypaBHEHUI
YpaBHeHud u
4 HeDABEHCTEA 16 1 bu6moreka [IOK
P i https://m.edso0.ru/7f419d08
HepaBencrtpa
bu6moreka [IOK

> OyHkwH 16 1 https://m.edso0.ru/7f419d08

6 UucmoBeie 15 1 bubnuorexa [JOK
HOCJIEIOBATEIbHOCTHU https://m.edsoo.ru/7f419d08
[ToBTOpEHMeE,

7 00001IeHME, 18 1 bubmuorexa [JOK
CHUCTEMAaTU3aIU https://m.edsoo.ru/7f419d08
3HAHUM

OBUIEE KOJIMYECTBO
YACOB I10 102 6 0
I[TPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

- Anrebpa, 7 xitacc/ MaxkaperaeB FO.H., Munmiok H.I'., HemkoB K.W. u npyrue; mox
penaxuuei TensikoBckoro C.A., Akinoneproe oomiectBo «M3aarensctBo «lIpocBemienue»
- Anrebpa, 8 kimacc/ MaxkaperueB FO.H., Munmgrok H.I'., HemkoB K.W. u npyrue; mon
penaxuuei TensikoBckoro C.A., Akinoneproe oomiectBo «M3aarensctBo «lIpocBemienue»
- Anre6Opa, 9 knacce/ Maxkapsiue FO.H., Munmrok H.I'., Hemikos K.W. u npyrue; mox
penakuuei TensikoBckoro C.A., AkimonepHoe oomrectBo «M3natenbctBo «IIpocsemienuey

METOANYECKHUE MATEPHUAJIBI JISA YYUTEJIA

- Meroanueckue peKoMeHJaluu
- [Toypounoe niianupoBanue
- Tectsr

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

- www. edu - "Poccuiickoe obpaszoBanue" deaepanbHblii OPTAI.

- www.school.edu - "Poccutickuii 001eo0pazoBaTeabHbIi moprain'.

- www.school-collection.edu.ru/ Exunast kosutekius mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
- www.mathvaz.ru - docbe mKoJbHOTO yauTelNlsl MaTeMaTuku JlokymMeHTaiusi, paboune
MaTepHUAITI ISl YIUTENSI MAaTEMATHKH.

- WWW.it-n.ru"CeTh TBOPUECKUX ydHTEICH".

- www.festival. I september.ru ®decTuBaib MeIarorHYECKUX UACH.



